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Abstract. This paper presents new five passbands (UBVRI) optical wide-field imaging data accumulated as part 



of the DEEP Public Survey (DPS) carried out as a public survey by the ESO Imaging Survey (EIS) project. Out 
of the 3 square degrees originally proposed, the survey covers 2.75 square degrees, in at least one band ( normally 
R), and 1.00 square degrees in five passbands. The median seeing, as measured in the final stacked images, is 
0'.'97, ranging from 0'.'75 to 2'.'0. The median limiting magnitudes (AB system, 2 "aperture, 5a" detection limit) are 
Uab ~ 25.65, Bab =25.54, Vab =25.18, Rab = 24.8 and Iab =24.12 mag, consistent with those proposed in the 
i-C ' original survey design. The paper describes the observations and data reduction using the EIS Data Reduction 

System and its associated EIS/MVM library. The quality of the individual images were inspected, bad images 
^ ■ discarded and the remaining used to produce final image stacks in each passband, from which sources have been 

5h ' extracted. Finally, the scientific quality of these final images and associated catalogs was assessed qualitatively by 

[/3 , visual inspection and quantitatively by comparison of statistical measures derived from these data with those of 

' other authors as well as model predictions, and from direct comparison with the results obtained from the reduction 

of the same dataset using an independent (hands-on) software system. Finally to illustrate one application of this 
survey, the results of a preliminary effort to identify sub-mjy radio sources are reported. To the limiting magnitude 
' reached in the R and / passbands the success rate ranges from 66 to 81% (depending on the fields). These data 

M ' are publicly available at CDS**. 

Key words. Catalogs - Surveys - Stars: general - Galaxies: general - Radio continuum: general 



1. Introduction 

Deep multi-wavelength observations are a pre-condition 
for the selection of suitable galaxy samples for spectro- 
scopic follow-up observation using the multiplex capa- 
bility of spectrographs mounted on large-aperture tele- 
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scopes. Foreseeing the need for such samples for the sci- 
entific exploitation of multi-object spectrographs such 
as FORS and VIMOS, ESO's Survey Working Group 
(SWG) recommend ed the ESO Imaging Survey (EIS, 
iRenzini fc da Costal lll997ll l project to undertake a se- 
ries of deep, optical/infrared observations. Based on ideas 
submitted by the ESO community and evaluated by the 
SWG, the DEEP Pubhc Survey (DPS) was designed to 
provide a data set that could be used to study the large- 
scale distribution of galaxies at 2; ~ 1 and to identify a 
large number of Ly-a galaxies and, combined with near- 
infrared data, extremely red objects (EROs) for follow- 
up work using VLT. In its entirety this survey comprises 
three optical and infrared strategies. The optical part, the 
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focus of the present paper, consists of a deep survey cov- 
ering three regions of 1 square degree on the sky, in the 
U-, B-, V-, R- and / passbands, using the wide-field im- 
ager (WFI) mounted on the ESO/MPG 2.2m telescope 
at La Silla. Each of the three DEEP regions - 1, 2, 3 - 
is covered by four WFI pointings (in five passbands) - 
a, b, c, d. The regions were selected both to enable ob- 
servations year-round and because they overlapped with 
regions of other scientific interest. For instance, DEEPl 
was chosen to complement the sub-mJy ATESP radio sur- 
vey llPrandoni et all l2000albl: IPrandoni et al.l E006) car- 
ried out with the Australia Telescope Compact Array 
(ATCA) covering the region su rveyed by the ESO Slice 
Project l)Vettolani et al. I ll997(l . while DEEP2 included 
the CDF-S field. Finally, DEEP3, was chosen in the north- 
ern galactic hemisphere, thus providing an almost year- 
round coverage^. The location and the characteristics of 
the surveyed regions as well as the planned limiting mag- 
nitudes in each passband can be found in the DPS strategy 
page^ available in the EIS web-pages. 

This paper is part of a series d escribing the data re- 
leases made by the EIS project. In lDietrich et al.l l)2006(l 
(hereafter Paper I) the data reduction system and the 
general procedures adopted are described. Here the ob- 
servations, reduction, and science verification of the opti- 
cal data taken as part of the DPS, publicly released late 
2004, are reviewed. Furthermore, in this paper changes 
to the dataset that have occurred since the original re- 
lease, stemming from additional evaluation of the data, 
are also described. Complementing the optical results re- 
ported in the present paper, the results obtained from in- 
frared observatioii s covering these fields are presented in 
lOlsen et al.l (f2006'). Sect. [3 describes optical observations 
while the reduction and calibration of the data are pre- 
sented in Sect. |21 Final survey products such as stacked 
images and science-grade catalogs extracted from them 
are presented in Sect. ^ The quality of these products 
is evaluated in Sect. by comparing statistical measures 
obtained from these data with those of other authors. In 
this section the results of a preliminary assessment of the 
optical identification of sub-mJy radio sources from the 
ATESP 1.4 GHz radio survey are also discussed. Finally, 
in Sect. El a brief summary of the paper is presented. 

2. Observations 

The optical observations were carried out using WFI at 
the ESO/MPG-2.2m telescope. WFI is a focal reducer- 
type mosaic camera mounted at the Cassegrain focus of 
the telescope. The mosaic consists of 4 x 2 CCD chips with 
2048 X 4096 pixels with a projected pixel size of 0'.'238, 
giving a FOV of 8.'12 x 16.'25 for each individual chip. 
The chips are separated by gaps of 23'.'8 and 14'.'3 along 
the right ascension and declination direction, respectively. 

^ The text for the original proposal can be found at 
^http:/ /www. eso.org/science/eis/documents. html 

http:/ /www. eso.org/science/eis/surveys/strategy_DPS. html 



Table 1. Typical OBs used in the observations for the 
DPS optical survey. The table gives: in Col. 1 the pass- 
band; in Col. 2 the filter id adopting the unique naming 
convention of the La Silla Science Operations Team; in 
Col. 3 the number of exposures in the OB; in Col. 4 the 
integration time of the individual sub-exposures in the 
OB; and in Col. 5 the total exposure time in seconds. 



Passband 


Filter 


# exposures 


T 

^ exp 


Ttot 








(sec) 


(sec) 


U 


#877 


5 


900 


4500 


U 


#841 


5 


550 


2750 


B 


#842 


5 


300 


1500 


V 


#843 


5 


300 


1500 


R 


#844 


5 


300 


1500 


I 


#879 


5 


600 


3000 


I 


#845 


10 


300 


3000 



The full FOV of WFI is thus 34 ' x 33 'with a filling factor 
of 95.9%. 

The data presented in this paper were obtained as part 
of the ESO Large Programme: 164.O-0561, carried out in 
visitor mode and its service mode continuation (30 hours) 
169.A-0725 (Principal Investigator: J. Krautter, as chair 
of the SWG) as well as the service mode program 267. A- 
5729. 

Observations, nearly all in visitor mode, were per- 
formed in the [/-, i?-, V-, R-, and /-passbands. These 
were split into OBs consisting of a sequence of five (ten in 
the /-band) dithered sub-exposures with the typical ex- 
posure time given in Tabled Filter curves can be found 
in Arno uts et al. (2001) and on the web page of the La 
Silla Science Operations Team^^. Note that in an attempt 
to improve the performance of the survey, new U and / 
filters were purchased and used during the course of the 
observations. In addition, there were also changes in the 
observing strategy in the [/-, to conform to the one hour 
limit for a single OB imposed by the telescope team, and 
the /-band, to improve the fringing correction. It is im- 
portant to point out that the changes in strategy were 
unrelated to the change of the actual filter used. 

The data from the above programs were accumulated 
in observations covering six semesters (ESO periods 64-69) 
from November 4, 1999 through September 28, 2002, cor- 
responding to 1905 science exposures, and 246 hours of on- 
target integration, during 76 nights. With the data pre- 
sented in this paper 90% of the data accumulated by the 
DPS program have been reduced and publicly released. 
The remaining 196 exposures include tests, wrong point- 
ings, as well as discarded images. About 10% of the images 
in all filters have been discarded, with the exception of the 
/3-band. The data covers 2.75 squares degrees, in at least 
one band, and 1.00 square degrees in five passbands. 

Standard star observations are available for 75 out of 
the 76 nights with science observations. These consist of a 
total of roughly 500 standard star OBs, nearly all consist- 

^ http: / /www.ls.eso.org/lasilla/sciops/2p2 /E2p2M /WFI /filters 
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ing of two images per OB. While this amounts to slightly 
more than 10 hours on-target (or 4% of the science obser- 
vations in terms of time) , it exceeds the volume of science 
frames. For three nights either no standard fields were ob- 
served (September 27, 2002) or they are not available for 
a particular filter (November 29, 2000, J7-band and June 
7, 2002, /-band). Depending on the night, the number of 
measurements can range fr om a few to ov er 300, covering 
from 1 to 3 Landolt fields l|LandollJll99l . 

3. Data reduction 

The WFI data were reduced and calibrated using the EIS 
data reduction system and its associated EIS/MVM image 
processing library version 1.0.1. The latter is designed to 
automatically process images from single/multi-chip op- 
tical/infrared cameras. In addition to the standard bias- 
subtraction, flatfield correction and trimming, the pack- 
age includes sophisticated algorithms for background es- 
timation, de-fringing, astrometric calibration, minimiza- 
tion of chip-to-chip variations in sensitivity and detec- 
tion/masking of satellite tracks so common in wide- field 
imagers. This software package is publicly available and 
can be retrieved from the EIS release pa ge"^. Detail s abou t 
the EIS/MVM library can be found in Vandam^ l|2004l) . 
In Paper I the reduction and general handling of WFI sur- 
veys through the EIS data reduction system is described. 
In the following the points specific for the DPS WFI data 
are described. 

The astrometric calibration was derived using the 
GSC2.2 reference catalog and a distortion model described 
by a second order polynomial. Comparisons with inde- 
pendent as trometric catal ogs yield a typical scatter of 
0.2 arcsec l|Va,Tida,m(jl2004j) . However, comparisons made 
using exposures of a globular cluster, shifted by half a 
field, strongly suggest that the internal accuracy is about 
70 mas. The astrometric calibration is carried out on a 
chip by chip basis, which occasionally may lead to less 
than optimal PSF as discussed in Paper I, which also de- 
scribes possible improvements to be implemented to the 
code in the future. The reduced images are warped onto a 
user-defined reference grid (pixel, projection and orienta- 
tion), using a third-order Lanczos kernel. The WCS in the 
image header is reported using the CD-matrix notation. 

The EIS Data Reduction System also includes a photo- 
metric pipeline for automatic extraction of the photomet- 
ric solutions used to calibrate reduced images as described 
in detail in Paper I. As mentioned above, standard stars 
were observed in 75 nights corresponding to about 500 
OBs. These were used to obtain photometric solutions for 
each night for calibrating the reduced images. 

The EIS reduction system derives a number of photo- 
metric solutions for each night. Depending on the airmass 
and color coverage between one and three parameters are 
fit. Among these solutions the one with the smallest scat- 
ter is considered the best fit and refered to as the "best 

* http:/ /www. eso.org/science/eis/survey .release. html 



Table 2. Number of nights with different types of photo- 
metric solution. The table gives in Col. 1 the passband; 
in Col. 2 the filter identification; in Col. 3 the number 
of default solutions (corresponding to the number of non- 
photometric nights and/or nights without standard star 
observations); in Cols. 4-6 the number of nights with 1-, 
2- or 3-parameter fits, respectively; and in Col. 7 the total 
number of nights in which standard star observations were 
carried out with a given filter. 



Passband 


Filter id 


default 


1-par 


2-par 


3-par 


total 


U 


#877 


3 


17 


12 


6 


38 


U 


#841 





9 








9 


B 


#842 





13 


2 


2 


17 


V 


#843 





10 


7 


6 


23 


R 


#844 


5 


6 


6 


2 


19 


I 


#879 


1 





2 


1 


4 


I 


#845 


6 


9 


4 


7 


26 



solution" . Table |5] summarizes the number of nights with 
standard star observations and type of "best solution" ob- 
tained by the photometric pipeline for each passband. It 
can be seen that for all filters, except J7#841, 2- and 3- 
parameter fits are available, in principle, allowing for reli- 
able photometric calibration. In the case of the C/#841 the 
airmass coverage was insufficient and only one-parameter 
fits are available. Neither does the filter have a solution 
from the Telescope Team thus hampering further confir- 
mation. 

Table 13 gives the type of fit for the " best solution" 
obtained for each field and filter indicating the quality 
of the photometric calibration. It can be seen that for 
all field/filter combinations there is at least one reduced 
image calibrated with at least a 1-parameter fit. In addi- 
tion, with exception of the _B-band data for DEEPl and 
DEEP2, all others have at least a 2-parameter fit solu- 
tion, thereby ensuring a reasonable photometric calibra- 
tion. More importantly, the table also shows that in nearly 
all regions a 3-parameter fit exists for at least one field thus 
allowing the photometric calibration to be bootstrapped 
or cross-checked to other fields. 

As part of the photometric calibration, nights with 
good airmass and color coverage were used to compute 
complete photometric solutions, namely those for which 
all parameters (zeropoint, extinction and color term) can 
be estimated. The median values derived for these 3- 
parameter fits are shown in Tabled As mentioned earlier, 
no such solution is available for the [/-band filter #841. 

The photometric solutions computed automatically by 
the EIS data reduction system were compared with the 
"best solution" recently obtained by the 2p2 Telescope 
Team. The results of this comparison are presented in 
Table |S1 for the general case of 3-parameter fits. The so- 
lutions are remarkably similar, despite the fact that they 
are over two years apart. It is worth emphasizing that, for 
the present release, the periods of observations of stan- 
dard stars available to the two teams do not coincide. 
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Table 3. Type of photometric solution per passband for 
each observed DPS field. The table gives: in Col. 1 the 
region; in Col. 2 the field; in Cols. 3-6 the type of best 
solution available for a given passband. 



Region 


Field Name default 


1-par 


2-par 


S-par 


DEEPl 


DEEPla 


U B 


I 


U R 


DEEPl 


DEEPlb 


B 


U 


V RI 


DEEPl 


DEEPlc 




V R 




DEEP2 


DEEP2a 




R 




DEEP2 


DEEP2b 


B 


U 


V RI 


DEEP2 


DEEP2C 


U I 


U 


V 


DEEP2 


DEEP2d 


R 






DEEPS 


DEEPSa 


U U RI 




B V 


DEEPS 


DEEPSb 




R 


U BV I 


DEEPS 


DEEPSc 




BVR 


U I 


DEEPS 


DEEPSd 


B 


V 


I 



Table 4. Median values for all photometric solutions 
based on 3-parameter fits. The table lists: in Col. 1 the 
passband/filter; in Cols. 2-4 the median zeropoint in Vega 
System (Zp), extinction, (k), and color term (color) values 
for all 3-parameter fit solutions. 



Passband 


Zp 


k 


color 


C/#877 


22.06 


0.5 


0.04 


B#842 


24.58 


0.22 


0.24 


V#843 


24.2S 


0.19 


-0.04 


7?#844 


24.49 


0.08 


-0.01 


7#879 


2S.S5 


0.02 


O.OS 


/#845 


2S.18 


0.09 


0.24 



Table 5. Comparison between EIS and Telescope Team 
solutions. The table lists: in Col. 1 the passband; in 
Cols. 2-4 the offsets (EIS-Tclescope Team) of the zero- 
point, extinction and color term. 



Passband 


Zp 


k 


color 


(/#877 


0.0 


0.02 


-0.01 


y#843 


0.08 


0.08 


0.09 


R#844 


0.02 


0.01 


-0.01 


/#879 


-0.02 


0.02 


0.0 



Also note that there are three (in ;7#841 , i?#842^ and 
/#845) filters EIS has used for which no solutions have 
been reported by the telescope team. These cases are not 
shown in the table. 

The quality of the photometric calibration of the 
present dataset can further be assessed from Table IHl 
Considering only 3-parameter fit solutions and after re- 
jecting 3 sigma outliers one finds that the scatter of the 
zeropoints is less than about 0.1 mag, which is a reason- 
able estimate for the accuracy of the absolute photomet- 
ric calibration of the DPS survey data. Not surprisingly, 
larger offsets are found when 2- and 1-parameter fits are 
included, depending on the passband and estimator used 

^ The solution for the _B-band reported in the web-page does 
not correspond the same filter as used here. 



Table 6. Average parameters for all photometric solutions 
and constraining the sample to the 3-parameter fits. The 
table gives: in Col. 1 the passband/filter combination; in 
Col. 2 the median zeropoint in Vega System (Zp) including 
solutions obtained from fits with an arbitrary number of 
free parameters; in Col. 3 the scatter computed from the 
distribution of zeropoints (rms); in Col. 4 the largest off- 
set of a night calibration relative to the median reported, 
(AZp)maxl in Cols. 5-7 the same as in the three previous 
columns, except that now the estimate of the median is 
computed using only 3-parameter fits. 



Passband 


Zp 


rms 


{AZp)max 


Zp 


rms 


{AZp)max 


U#877 


22.02 


0.27 


-0.72 


22.06 


0.22 


-0.68 


U#841 


21.58 


0.08 


0.11 








B#842 


24.64 


0.08 


-0.21 


24.58 


0.05 


-0.27 


V#843 


24.18 


0.08 


0.16 


24.23 


0.1 


0.21 


R#844 


24.52 


0.08 


-0.17 


24.49 


0.09 


-0.2 


I#879 


2S.S4 


0.02 


0.02 


2S.35 


0.0 


O.OS 


I#845 


2S.14 


0.11 


-O.S 


23.18 


0.13 


-0.26 



for extinction and color term. One sees that considerable 
work remains to be done to significantly reduce the pho- 
tometric calibration error which is typically of the order 
of 0.1 mag. A notable exception is the wider t/#877, for 
which the rms exceeds 0.2 mag, indicating that it will be 
difficult to obtain a proper calibration for this filter. 

As final points regarding the photometric calibration 
of the DPS data, it is important to emphasize that the 
CCD-to-CCD gain variations have been corrected using 
the median background values sampled in sub-regions bor- 
dering adjacent CCDs but, as in Paper I, no illumination 
correction has been applied which may lead to relative 
magnitude offsets from the center to the borders of the 
image. 

The EIS/MVM library was used to convert the avail- 
able 1905 raw WFI science exposures (171 Gb) into 331 
fully calibrated reduced images, of which 304 were released 
and are discussed in the present paper. Of the remaining 
27, one was observed with the narrow-band / filter # 854 
and 26 {1 U, 6 B, 6 V, 1 R and 13 /) images were re- 
jected during visual inspection (grading). Therefore, the 
present paper considers 304 fully calibrated, reduced WFI 
images in the following passbands: 1) 118 J7-band images 
- 21 using filter #841, with a mean wavelength of 3676 
A (FWHM = 325 A), and 97 using the wider filter #877, 
central wavelength of 3404 A (FWHM = 732 A); 2) 38 B- 
band images with a mean wavelength of 4562 A (FWHM 
= 990 A); 3) 35 V"-band images with a mean wavelength 
of 5395 A (FWHM = 893 A); 4) 48 i?-band images with 
a mean wavelength of 6517 A (FWHM = 1621 A); and 
5) 65 /-band images - 8 obtained using the / filter #879, 
with a mean wavelength of 8269 A (5 nights in the pe- 
riod from March 10, 2002 to June 7, 2002), and 57 using 
the filter #845 with a central wavelength of 8643 A, and 
FWHM = 1387 A (25 nights in the period from November 
4, 1999 to August 21, 2001). The available data covers 11 
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fields of the 12 requested. Tfie completeness of the ob- 
servations is listed in Table ^] for each stacked image 
and the corresponding "completeness" plots are accessi- 
ble from the EIS web-pages. The zero point of each of the 
reduced images was computed based on the photometric 
solution of the night of observations. If no solution could 
be obtained, either because of missing data or due to a 
non-photometric night, a default zero point was assigned 
as detailed in Paper I. 

Before being released all the science images were exam- 
ined by eye and graded from A (best) to D (worst). Out of 
331 reduced images covering the selected DPS fields, 142 
(43%) were graded A, 121 (37%) B, 41 (12%) C and 26 
(8%) D. The grade distribution is a function of the pass- 
band as can be seen from Table[7|showing the grade break- 
down for each filter. The table shows that for BVR bands 
over 75% of the products are graded A, while for [/-band 
the typical grade is B and in /-band all grades are roughly 
equally represented. In the [/-band images (both filters), 
the low grades are mainly due to clearly visible electronic 
noise because of the low level counts of the background in 
most exposures (550-900 seconds). In the /-band the low 
grades are usually caused by residual fringing. The latter 
is especially true in the case of filter #845 due to the long 
integration time used per exposure, leading to inadequate 
estimate of the fringing map. Specific details about the 
fringing r e mova l procedure of EIS/MVM can be found in 
IVandam'3 l)2004f) . Even though some reduced images have 
grades C they are still useful in building the final stack, 
therefore only images with grade D are rejected. These 
C graded images may present a higher photometric noise 
but the estimated variations in flux are less than 10%. A 
graphic display of the grade distribution can be accessed 
from the release page of this survey in the EIS web-pages. 
Note that images with grade D were not released, since 
they have no scientific value, and were discarded from the 
stacking process discussed below. 

It is important to emphasize that the grade attributed 
to a product depends on the stage of the process. In fact, 
the grade of the reduced images does not reflect the qual- 
ity of the flnal "stacked" image, which in general have 
considerably better grades (see below). For instance, the 
reduced images still show a number of cosmic ray hits, 
because the construction of reduction blocks (RB) is opti- 
mized for removing cosmic ray features in the final stacks. 
In most cases, this implies that each field and filter is ob- 
served with at least 3 RBs. Therefore, in most cases the 
stack blocks (SB) consist of at least 3 input frames, al- 
lowing for the use of a thresholding procedure to remove 
cosmic ray hits from the final stacked image. In contrast 
to Paper I, over 60% of the reduction blocks consist of 5 
or less frames. This has the effect of leaving the imprint of 
the inter-chip gaps, leading to a larger number of cosmic 
rays in the reduced images and in the final stack at the 
location of the inter-chip gaps (see Paper I). As in the case 
of Paper I the masking of satellite tracks seemed to have 
worked remarkably well. 



Table 7. Distribution of grades per passband. The table 
gives: in Col. 1 the passband; in Col. 2 the ESO filter 
number; in Col. 3 the number of images; in Cols. 4-7 the 
ratio of images in a given grade to the total number of 
images taken with that filter. 



Passband 


Filter 


# reduced 


A 


B 


C 


D 


U 


#877 


97 


0.22 


0.69 


0.09 


0.0 


U 


#841 


22 


0.05 


0.91 


0.00 


0.05 


B 


#842 


44 


0.82 


0.02 


0.02 


0.14 


V 


#843 


41 


0.73 


0.02 


0.1 


0.15 


R 


#844 


48 


0.77 


0.19 


0.04 


0.0 


I 


#879 


8 


0.63 


0.25 


0.13 


0.0 


I 


#845 


70 


0.17 


0.3 


0.34 


0.19 



4. Final products 

4.1. Images 

Final stacked images for each observed DPS field were 
produced from nightly reduced images properly grouped 
in Stacking Blocks (SBs) as explained in detail in Paper I. 
The 304 reduced images with grades better than D were 
converted into 42 stacked (co-added) images out of which 
40 were released and described in the present paper. These 
stacks and their associated logs are publicly available in 
the EIS web pages. Fig. ^ shows a color composite image 
of the DEEPlb field typical for the fields observed in this 
survey. These high-galactic latitude fields contrast with 
those of Paper I, which also included a number of low- 
galactic latitude fields. 

As before all images were visually inspected and 
graded. Out of the 42 stacked images covering the DPS 
fields, 30 were graded A, 6 B, 4 C, and 2 D. When ap- 
propriate a comment is associated to the image. Table |H1 
illustrates that by listing the 21 images for which com- 
ments were made, regardless of their grade. 

Of the two images graded "D" , one, the /?-band image 
of DEEP3d, was discarded because it was a single image 
of 5 minutes exposure time, and the other, an /-band im- 
age of DEEP3a produced from a single RB comprising 6 
exposures, because it had a very strong fringing pattern. 

Table El shows for each filter the grade breakdown 
for the stacked images. Not surprisingly, comparison with 
Table[3shows that, in general, the grades of stacks are con- 
siderably better than those of the reduced images. In par- 
ticular, in contrast to the reduced images, the [/-bands are 
mostly graded A. The notable exception are the /-band 
(#845) images, of which a significant fraction are graded 
C, in fact all images graded C are /-band, for which the 
procedure of de-fringing was less than ideal. This is in 
marked contrast with the results reported in Paper I for 
the XMM survey, indicating the importance of the ob- 
serving strategy for properly correcting for fringing. The 
results also show that fringing is the single most important 
problem faceed by WFI multi-wavelength surveys. 

The accuracy of the final photometric calibration de- 
pends on the accuracy of the photometric calibration of 
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Table 8. Grades and comments for stacked images with an associated comment. The table, ordered by increasing 
grade, lists: in Col. 1 the field name; in Col. 2 the passband; in Col. 3 the grade; and in Col. 4 the associated comment. 



Field Name 


Passband 


Grade 


Cornmeiit 


J__'J_JJ_J± fJCL 




]3 






i3#842 






DEEP! a 

1 / 1 J 1 J 1 _Lcl 


/#845 






DEEP2b 


7#845 




TTl n Cl TI P' 


DEEP2c 


7#845 


c 




DEEPSc 


/#845 


c 


fringing - Poor b&ckground subtrsLction nea,r bright sta,rs 


DEEP la 

1 / 1 J 1 J 1 _Lcl 


I7#841 


B 


viQiblp plppfrnn IP rinit;p 


DEEPlb 


I7#877 


B 


visible electronic noise 


DEEP2r 


?7#841 


B 


viQiblp plppfTOTiip nnicip 


DEEPSa 


?7#841 


B 


vi^iblp plppfroTiip nnicip 


DEEPSa 


?7#877 


B 


visible electronic noise 


DEEP2d 


J? 1^844 


B 


Reflections, few images stacked 






B 


TTi Ti P'i TIP' TiPfiT riTi P'nl" tit ^T 1 TI 1 nwTf^v Iptt ( si n 1 1 

11 llitlll t llCdl UlltllL oLdl 111 lUWCl ICl L \kJJ-jl 


DEEPlb 


/#845 


A 


low level fringing 


DEEP2a 


i?#844 


A 


poor background subtraction around the bright star on the lower left corner 


DEEP2b 


V"#84S 


A 


residual traces of the inter-chip gaps visible 


DEEPSa 


7?#844 


A 


stray light reflections in the upper and lower left corners 


DEEPSa 


V#84S 


A 


stray light reflections in the upper and lower left corners 


DEEPSa 


B#842 


A 


stray light reflections in the upper and lower left corners 


DEEPSc 


7?#844 


A 


poor background subtraction near bright stars 


DEEPSd 


/#879 


A 


low level fringing - stray light reflection on the lower right corner 


DEEPSd 


1/#84S 


A 


stray light reflection on the lower right corner 



Table 9. Grades assigned to the DPS stacked images as 
a function of the passband. The table gives: in Col. 1 
the passband; in Col. 2 the ESO filter number; in Col. 3 
the total number of stacked images for each passband; in 
Cols. 4-7 the ratio of images with a given grade to the 
total number of images taken with that filter. 



Passband 


Filter 


#Stacks 


A 


B 


C 


D 


U 


#877 


7 


0.71 


0.29 


0.0 


0.0 


U 


#841 


3 


0.33 


0.67 


0.0 


0.0 


B 


#842 


7 


0.86 


0.0 


0.0 


0.14 


V 


#843 


8 


1.0 


0.0 


0.0 


0.0 


R 


#844 


9 


0.88 


0.12 


0.0 


0.0 


I 


#879 


1 


1.0 


0.0 


0.0 


0.0 


I 


#845 


7 


0.14 


0.14 


0.57 


0.14 



the reduced images which are used to produce the final 
co-added stacks and the number of independent photo- 
metric nights in which these were observed. The former 
depends not only on the quality of the night but also on 
the adopted calibration plan. To preview the quality of the 
photometric calibration. Table ITUl provides information on 
the number of reduced images and number of independent 
nights for each passband and filter. Examining this table 
together with Table 13 provides some insight into the qual- 
ity of the photometric calibration of each final stack. 

The main attributes of the stacks produced for each 
field/filter combination are given in Table [TTl The table 
can also be used to assess the completeness of the survey 
as a whole. 

To provide a backbone infrastructure to allow the user 
to have an overview of the quality of the released data. 



an integral part of the data release infrastructure pro- 
vided by the EIS Data Reduction System is to produce 
figures illustrating the distribution of attributes of the re- 
leased products. These distributions for the data consid- 
ered are made available in the EIS web pages, as part of 
the data release. The figures include: the distribution of 
grades, limiting magnitude (Vega, 5 sigma, 2 "aperture), 
seeing and an estimate of the rms of the PSF distortions; 
and the relation of limiting magnitude (Vega, 5 sigma, 2 
"aperture) versus seeing and integration time. For the sake 
of space these plots are not reproduced here, even though 
the present release may differ slightly from that shown in 
the web. 

4.2. Source Catalogs 

Catalogs were extracted from the i mage stacks using 
the S Extractor program (version 2.3.2. lBertin fc ArnoutsI 
Il996*) and a common configuration file, with the option 
of using the weight-map associated to each image. Details 
about the choice of input parameters and their fine-tuning 
can be found in Paper I. 

Before being released the catalogs were superposed 
onto the images, examined by eye and graded. The grade 
is meant to be a subjective assessment of the overall ap- 
pearance of the catalog in terms of spurious objects, au- 
tomatic masking of satellite tracks and bright objects. To 
some extent the catalog grade reflects the quality of the 
image. Information regarding the scientific quality of the 
catalog can be found in the verification section of the as- 
sociated product log. Out of the 40 catalogs released, 8 
were graded A, 23 B, 7 C, and 2 D. In contrast to the 
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Table 10. Number of reduced images and number of independent nights for each field and passband. The table gives 
for each field: in Col. 1 the region; in Col. 2 the field name; in Cols. 3-9 the number of reduced images, and in 
parenthesis, the number of independent nights for each passband. 



Pi p0"inTi 




)7#877 


(7#841 


-B#842 


y#843 


_R^844 


/#879 


/#845 


DEEPl 


DEEPl a 


20 (12) 


5 (2) 




(0) 


4 (2) 


(()) 


1 (4-) 
lu y'i) 


DEEPl 


J_^J_JJ_JJ. _L U 




(0'] 






11 (4) 

11 yi) 


(0) 


11 


DEEPl 


DEEPlc 


(01 


(0) 


(0) 


3 (S) 


6 f4) 


(0) 


(0) 


DEEP2 


DEEP2a 


0(0) 


0(0) 


0(0) 


0(0) 


6(3) 


0(0) 


0(0) 


DEEP2 


DEEP2b 


17 (5) 


0(0) 


7(2) 


5(2) 


7(3) 


0(0) 


8(5) 


DEEP2 


DEEP2C 


12 (5) 


9(3) 


0(0) 


7(3) 


0(0) 


0(0) 


12 (3) 


DEEP2 


DEEP2d 


0(0) 


0(0) 


0(0) 


0(0) 


2 (2) 


0(0) 


0(0) 


DEEP3 


DEEPSa 


10 (4) 


7(4) 


9(6) 


5(5) 


6 (5) 


0(0) 


1 (1) 


DEEPS 


DEEPSb 


9(3) 


0(0) 


6(2) 


4(2) 


2 (1) 


0(0) 


7(5) 


DEEPS 


DEEPSc 


18 (7) 


0(0) 


5(2) 


3(2) 


4(3) 


0(0) 


8(6) 


DEEPS 


DEEPSd 


0(0) 


0(0) 


1 (1) 


3(2) 


0(0) 


8(5) 


0(0) 



images, the two catalogs graded D are also being released 
in order to illustrate the impact of inadequate de-fringing. 
It is important to note that the catalogs graded D were 
extracted from grade C images. Table IT21 presents all 34 
cases where comments were made. 

In general, there is a correlation between the grade of 
the catalogs and the grade of the images from which they 
were extracted. However, the catalog grade can be lower 
than that of the associated image due to effects such as 
the detection of large number of spurious objects associ- 
ated with the ghost images of bright stars, stray light, and 
others. For instance, all the t7-band catalogs were graded 
B. As in the case of the corresponding images, the /-band 
catalogs are typically C and D. The following two cases 
should be noted: 

1. DEEP la (I) - the original image was graded C because 
of observed fringing in the final stack. This has led to 
a catalog with no scientific value because of the high 
number of spurious objects detected along the fringing 
pattern. This catalog is being released exclusively as 
an illustration. 

2. DEEP2b (I) - same as above 

The inspection of the projected distribution of objects, 
strongly suggests that the automatic masking of satellite 
tracks has worked remarkably well as no prominent linear 
features, a signature of this type of problem, are seen on 
the inspected catalogs. A description of the catalog format 
is found in the appendices of Paper I. 

5. Discussion 

5.1. Comparison of counts and colors 

A key element in public surveys is to provide potential 
users with information regarding the quality of the prod- 
ucts released. To this end a number of checks of the data 
are carried out and several diagnostics plots summarizing 
the results are automatically produced by the EIS Survey 
System. They are an integral part of the product logs 
available from the survey release page. Due to the large 



number of plots produced in the verification process these 
are not reproduced here. Instead, to illustrate the results 
only a small set of these plots are shown. 

A relatively simple statistics that can be used to check 
the catalogs and the star/galaxy separation criteria is to 
compare the star and galaxy number counts derived from 
the data to that of other authors and/or to model predic- 
tions. For stars we use Vega magnitudes and for galaxies 
AB magnitydes, while for both we use the MAG_AUTO 
magnitudes from the catalog. Figs. lA.l1lA.3l in appendix fXl 
show for each region a mosaic where the rows represent 
the passbands from U{top) to / (bottom) and the columns 
the different fields available from a (left) to d (right). Here 
objects with CLASS_STAR<0.95 were considered to be 
galaxies. Note that the number counts shown in the fig- 
ure take into account the effective covered area, which is 
available in the FIELDS table (see appendix D of Paper I). 
Inspection of all figures shows that the galaxy counts ob- 
tained from the final produced stacks are, in general, in 
excellent agreement with t hose obtained by pre vious au- 
thors, l|Arnouts et allbOOjUMetcalfe et aljl200l)) . regard- 
less of the passband. The figures also highlight some of the 
challenges in dealing with mosaics, as the completeness of 
the counts can be seen to vary from field to field. 

A complementary test is to compare the stellar counts 
to those predicted by models such as the galactic model 
of lGirardi et"al] l|200,'J) . Figs. lRTHBll in appendixlHshow 
these comparisons, in the same format as the galaxy 
counts, for each of the observed regions. The good agree- 
ment between the data and the model predictions is in- 
deed remarkable, especially considering the uncertainties 
in the zero-point and the model. These results give further 
support to the photometric calibration and the scientific 
quality of the science-grade data produced automatically 
by the EIS system. 

While useful to detect gross errors, number counts 
are not sufficiently sensitive to identify more subtle dif- 
ferences. The comparison of expected colors of stars with 
theoretical models provides a better test of the accuracy of 
the photomet ric calibration i n the different bands. Using 
the model of ICirardi et al.1 l|20fl5l) . the predicted colors 
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Table 11. Overview of the attributes of the produced image stacks and survey completeness. The table gives: in Col. 1 
the field name; in Col. 2 the passband; in Col. 3 the filter identification; in Col. 4 the total integration time Tint in 
seconds, of the final stack; in Col. 5 the number of contributing reduced images or RBs; in Col. 6 the total number of 
science frames contributing to the final stack; in Cols. 7 and 8 the seeing in arcseconds and the point-spread function 
(PSF) anisotropy measured in the final stack; in Col. 9 the limiting magnitude, murm estimated for the final image 
stack for a 2 "aperture, 5cr detection limit in the Vega system; in Col. 10 the grade assigned to the final image during 
visual inspection (ranging from A to D); in Col. 11 the fraction (in percentage) of observing time relative to that 
originally planned. 



Field 


Passband 


Filter 


Tint 


#RBs 


#Exp. 


Seeing 


PSF rms 




Grade 


Completeness 








(sec) 






(arcsec) 




(Vega mag) 




(%) 


DEEPla 


U 


#877 


77393 


20 


86 


1.37 


0.217 


25.26 


A 


179 


DEEPla 


U 


#841 


18298 


5 


21 


1.28 


0.086 


24.42 


B 


30 


DEEPla 


B 


#842 


11397 


4 


38 


1.37 


0.139 


25.85 


A 


90 


DEEPla 


R 


#844 


9897 


4 


33 


0.87 


0.169 


25.74 


A 


110 


DEEPla 


I 


#845 


29693 


10 


83 


0.86 


0.217 


23.76 


C 


110 


DEEPlb 


U 


#877 


27546 


11 


45 


1.17 


0.235 


24.62 


B 


64 


DEEPlb 


B 


#842 


11397 


6 


38 


1.43 


0.139 


25.66 


A 


90 


DEEPlb 


V 


#843 


10497 


5 


35 


1.31 


0.231 


25.35 


A 


117 


DEEPlb 


R 


#844 


20694 


11 


69 


1.29 


0.173 


25.32 


A 


230 


DEEPlb 


I 


#845 


28492 


11 


95 


0.97 


0.229 


24.19 


A 


106 


DEEPlc 


V 


#843 


7498 


3 


25 


1.19 


0.147 


25.03 


A 


83 


DEEPlc 


R 


#844 


11997 


6 


40 


0.98 


0.147 


25.43 


A 


133 


DEEP2a 


R 


#844 


5998 


6 


20 


0.84 


0.105 


24.51 


A 


67 


DEEP2b 


U 


#877 


55795 


15 


62 


1.2 


0.251 


23.87 


A 


129 


DEEP2b 


B 


#842 


11997 


7 


40 


0.98 


0.212 


26.48 


A 


95 


DEEP2b 


V 


#843 


9297 


5 


31 


0.89 


0.189 


25.19 


A 


103 


DEEP2b 


R 


#844 


11997 


7 


40 


1.36 


0.127 


25.06 


A 


133 


DEEP2b 


I 


#845 


17697 


8 


42 


0.81 


0.146 


23.77 


C 


66 


DEEP2C 


U 


#877 


45896 


12 


51 


2.26 


0.265 


25.05 


A 


106 


DEEP2C 


u 


#841 


32397 


9 


36 


0.94 


0.332 


24.56 


A 


53 


DEEP2c 


V 


#843 


16597 


7 


39 


1.07 


0.218 


24.94 


A 


184 


DEEP2C 


I 


#845 


29695 


9 


50 


0.91 


0.155 


23.94 


C 


110 


DEEP2d 


R 


#844 


600 


1 


2 


1.00 


0.096 


23.74 


B 


7 


DEEP3a 


u 


#877 


35997 


10 


40 


1.12 


0.223 


24.29 


B 


83 


DEEPSa 


u 


#841 


27897 


7 


31 


1.28 


0.159 


24.11 


B 


46 


DEEPSa 


B 


#842 


11997 


9 


40 


0.99 


0.178 


27,73 


A 


95 


DEEPSa 


V 


#843 


8997 


5 


30 


1.03 


0.171 


25.1 


A 


100 


DEEP3a 


R 


#844 


9597 


6 


32 


0.82 


0.158 


24.99 


A 


107 


DEEP3a 


I 


#845 


3599 


1 


6 


1.50 


0.047 


22.3 


D 


13 


DEEP3b 


U 


#877 


35997 


9 


40 


0.96 


0.224 


24.39 


A 


83 


DEEP3b 


B 


#842 


11697 


6 


39 


0.96 


0,211 


27.2 


A 


93 


DEEP3b 


V 


#843 


8997 


4 


30 


0.89 


0.157 


26.68 


A 


100 


DEEP3b 


R 


#844 


5998 


2 


20 


0.78 


0.096 


24.73 


A 


67 


DEEP3b 


I 


#845 


20995 


7 


65 


0.84 


0.155 


23.35 


B 


78 


DEEP3C 


U 


#877 


48844 


18 


64 


0.99 


0.266 


23.89 


A 


113 


DEEP3C 


B 


#842 


13496 


5 


45 


0.93 


0.182 


25.83 


A 


107 


DEEP3C 


V 


#843 


5998 


3 


20 


0.79 


0.121 


25.07 


A 


67 


DEEP3C 


R 


#844 


8997 


4 


30 


0.81 


0.154 


25.43 


A 


100 


DEEP3C 


I 


#845 


23993 


8 


80 


0.98 


0.182 


23.85 


C 


89 


DEEP3d 


B 


#842 


300 


1 


1 


1.58 


0.072 


25.32 


D 


2 


DEEP3d 


V 


#843 


5998 


3 


20 


0.95 


0.107 


24.75 


A 


67 


DEEP3d 


I 


#879 


23193 


8 


79 


0.78 


0.178 


24.32 


A 


86 



of stars can be obtained and compared to the data to 
evaluate at least the rough consistency of the photomet- 
ric calibration in different passbands. Such comparisons 
were made for each of the four fields covered in all five 
passbands and are shown in Figs. IC.lllC.4l presented in 
appendix [ni From these figures one finds that at least for 



the fields with complete color information there is a fairly 
good agreement between the locus of stars and those pre- 
dicted by the model in four different color-color diagrams, 
indicating a good {< 0.1 mag) consistency among the pho- 
tometric calibration obtained in different passbands. 
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Table 12. Grades for source lists with associated comnient. The table, ordered by increasing grade, lists: in Col. 1 
the EIS field name; in Col. 2 the passband; in Col. 3 the grade; and in Col. 4 the associated comment. 



Field Name 


Passband 


Grade 


Comment 


DEEPla 


/#845 


D 


Fringing leads to multiple spurious detections 


DEEP2b 


/#845 


D 


Fringing leads to multiple spurious detections 


DEEP2a 


i?#844 


C 


Large number of spurious objects caused by very bright star at the lower left 








edge of the image. Missing masks around a few saturated stars 


DEEP2C 


/#845 


C 


Reflections from bright stars cause spurious objects in various areas of the image. 








Low level fringing adds also additional noise in the catalog 


DEEP2d 


i?#844 


C 


Numerous cosmic rays misidentifled as real objects. Spurious objects caused by 








reflection ring of bright star in the lower left quadrant. 


DEEPSb 


J#845 


C 


Multiple spurious detections at the lower left quadrant due to fringing 


DEEP3C 


i?#844 


C 


Missing masks for a few saturated stars. Multiple spurious objects caused by 








the reflection rings of the bright stars at the top and bottom right of the image 


DEEP3C 


/#845 


C 


Spurious objects caused by fringing at the lower left quadrant of the image. 








Multiple spurious objects caused by the reflection rings of bright stars 








at the top and bottom right of the image. 


DEEP3d 


/#879 


C 


Spurious objects caused by multiples reflection rings/stray light across the image. 


DEEPla 


(7#877 


B 


Spurious objects around bright stars 


DEEPla 


(7#841 


B 


Few spurious objects around bright stars 


DEEPla 


_B#842 


B 


Mask missing for a few saturated stars 


DEEPlb 


[/#877 


B 


Masks missing around saturated stars. Spurious objects around bright stars. 


DEEPlb 


J#845 


B 


Residual fringing increases the number of spurious objects 


DEEPlc 


y#84S 


B 


Masks missing around a few saturated stars 


DEEPlc 


7?#844 


B 


Masks missing around a few saturated stars 


DEEP2b 


f/#877 


B 


Masks missing around all saturated stars 


DEEP2b 


B#842 


B 


Spurious objects caused by reflections of bright star at center top of the image. 








Missing masks for several saturated stars 


DEEP2b 


y#84S 


B 


Spurious objects caused by reflections of bright stars at the top center 








and lower right corner of the image. 


DEEP2C 


f/#877 


B 


Missing masks for a few saturated stars 


DEEP2C 


(7#841 


B 


Missing masks around a few saturated stars 


DEEPSa 


C/#877 


B 


Spurious objects around bright stars. Spurious objects caused by stray light 








at the top left corner. 


DEEP3a 


(7#841 


B 


Spurious objects around bright stars. Spurious objects caused by stray light 








at the top left corner. 


DEEPSa 


B#842 


B 


Masks missing for a few saturated stars. Spurious objects caused by stray light 








at the top left corner. 


DEEP3a 


y#84S 


B 


Masks missing for a few saturated stars. Spurious objects caused by stray light 








at the top left corner 


DEEP3a 


i?#844 


B 


Masks missing for a few saturated stars. Spurious objects caused by stray light 








at the top and bottom left corners. 


DEEPSb 


(7#877 


B 


Spurious objects around bright stars 


DEEPSb 


B#842 


B 


Missing masks around a few saturated stars 


DEEPSb 


y#84S 


B 


Masks missing around a few saturated stars 


DEEPSb 


i?#844 


B 


Spurious objects caused by left-over cosmic rays at the inter-chip gaps 


DEEPSc 


C/#877 


B 


Spurious objects around bright stars 


DEEPSc 


y#84S 


B 


Multiple spurious objects caused by the reflection ring of the bright stars 








at the top and bottom right of the image 


DEEPlb 


i?#844 


A 


Mask missing around 1 saturated star at the center-right of the image 


DEEP2b 


i?#844 


A 


Few spurious objects at the lower right corner caused by bright star reflection at the edge of the image. 



repeated comparisons were made between SExtractor- 
produced catalogs from the images generated by these 
two independent systems. Initial discrepancies, resulting 
from the different techniques used (e.g. cosmic ray re- 
moval, gain-harmonization) were resolved, leading at the 
end to results in excellent agreement. 



5.2. Comparison with other reductions 

The data presented here have been reduced using the 
same method and parameter settings as those discussed 
in Paper I. In that paper the results of the reduction 
through the EIS data reduction system arid that using 



through the tlb data reduction system and that usmg 
the G aBoDS pipeline ('S chirmer etal]l200,'4 lErben et alJ 
developed in Bonn were compared. Extensive and 
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Fig. 2. Distribution of separations bewtween radio 
sources and the nearest i?-detected sources for DEEP la 
(upper panel), DEEPlb (middle panel) and DEEPlc 
(lower panel). The dashed histograms show those consid- 
ered as actual counterparts. 



A similar comparison has been partially carried out for 
the present dataset and it has shown an important short- 
coming of the current implementation of the EIS/MVM 
library. Even though the chip-to-chip gain correction is 
not mandatory, the log file created by the library provides 
no information of whether or not it has been applied. In 
fact, comparison of a subset of frames showed that in the 
original reductions made public late 2004 the images for 
DEEP2 were not homogenized. Since in the final, sky- 
subtracted image, residual differences are not seen this was 
only detected from the comparison wit h the independent 
reduc tion conducted in Bonn (see also iHildebrandt et alJ 
. It is important to emphasize that the images for 
DEEP2 have been re-reduced and have replaced those re- 
leased in October 2004. The same is true for the associated 
science-grade catalogs. 

5.3. Radio/Optical correlation 

As mentioned earlier, the DEEPl region was chosen to 
complement the sub-mJy ATESP 1.4 GHz radio survey 
carried out with the Australia Telescope Compact Array 
(ATCA). The ATESP survey covers a strip of 26 x 1 
square degrees, at declination S ^ —40°, and has pro- 
vided a catalogue of ~ 3000 radio sources to a flux limit 
of SiAGHz ~ 0.4 mJy ((Prandoni et al.ii2000a.y . The aim 



Fig. 3. Radio-optical offset computed for all the optical 
counterparts in the fields DEEPl a,b,c. The 2 arcsec cir- 
cle defines the boundaries of those considered to be "good" 
identifications. Also reported are the values of the median 
of the offset distribution in right ascension and declina- 
tion. 

of the ATESP radio survey is to study the evolutionary 
properties of the objects belonging to the mJy and sub- 
mjy populations, by directly measuring the evolution of 
star-forming radio sources, in the redshift range < z < 1, 
and of low-luminosity AGNs up to higher rcdshifts. 

In the 4 X 0.25 square degrees of the DEEPl region cov- 
ered by DPS there are 109 ATESP 1.4 GHz radio sources 
- 25 in DEEPla, 26 in DEEPlb, 29 in DEEPlc and 29 
in DEEP Id. Since the latter field was not covered by the 
present survey, the analysis below refers to only 80 ra- 
dio sources. To identify optical counterparts of these ra- 
dio sources the nearest optical object was searched for. 
All the available single passband catalogs for the fields 
DEEPla, b and c were treated separately. Fig.|21shows the 
radio-optical distance distribution of the _R-selected opti- 
cal counterparts of the ATESP radio sources for DEEPla, 
b and c, respectively. As can be seen most optical coun- 
terparts are found within 2 arcsec. Beyond this distance, 
the distribution is flat, as expected for spurious identifl- 
cations. Therefore, in this preliminary analysis this value 
is taken to be the maximum distance from a radio source 
for an R-band object to be considered its optical counter- 
part. The distribution of offsets for all the identified radio 
source-optical pairs is shown in Fig. 13 It is worth notic- 
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ing that systematic offsets in the relative position between 
the radio and optical sources are only — (/.'OTS in declina- 
tion and — 0'.'213 in right ascension (see median values in 
Fig- 13 1 and have therefore been neglected. Also note that 
matches obtained in the i?-band are the most complete, 
since all the radio sources identified in any of the U-, B-, 
V- or /-bands are also identified in i?-band. 

The ATESP source identification rate varies from 66% 
to 81%, depending on the field, while the estimated con- 
tamination is 10-14%. These identification rates are con- 
sistent with the value of 74 % reported for the VVDS-VLA 
sample ijCilieei et al .120051) . where a radio / optical analysis 
of a sample of /xJy sources was performed down to a sim- 
ilar optical depth. It is also interesting to compare these 
results to those obtained using a shallower s urvey, such as 
the / -band EIS-WIDE survey (Patch A, iNonino et all 
[l99i). In the 3 square degrees region that this patch cov- 
ers, a radio/optical analysis was carried out, yielding the 
identification of ^ 57% ATESP radio sources down to 
22.5, the limiting: m agnitude of the optical imag- 



ing i Prandoni et al.lf200lf) . By comparing this identifica- 
tion rate to the one obtained with the DPS data, one 
finds that there is a significant increase, demonstrating 
the need for deep follow-up surveys for properly identify- 
ing the mJy/sub-mJy population. 

The multi-band DPS data was used to analyze the 
color properties of the ATESP radio sources. Fig. ^ shows 
in the {R — I)x {B — R) color diagram the location of 
the optical objects associated to the radio sources (filled 
circles), compared to the colors of field galaxies (dots). 
Also plotted are the evolutionary tracks of various optical 
galaxy populations (from early-type to spiral to starburst 
galaxies) in the redshift range < z < 3. From this plot 
it is clear that while the majority of the ATESP sources 
follows the early-type galaxy tracks (dotted and dashed 
lines) up to redshift ~ 2, some ATESP sources have colors 
consistent with being spiral or starburst galaxies (long- 
dashed, dot-dashed and solid lines) up to z~ 0.5 — 1. These 
results are c onsistent with those of previous work (e.g. 
IPrandoni et al. 2001) and the most likely interpretation is 
that classical radio galaxies, usually associated to early- 
type objects (ellipticals and/or SO) are, in general, more 
powerful and can be seen to larger redshifts than radio 
sources associated to star-forming galaxies. 

To dramatically increase the identification rate of the 
ATESP sources, one requires deep near-infrared (J, //, 
K) imaging. In th is respect, the infrared part of DPS (see 
lOlsen et al.l2006l) is very useful, since it provides J and K 
images down to Kab = 21.3 for the DEEPla and b fields. 
Such data should allow the identification of the most dis- 
tant radio galaxies (reddened by redshift effects) and pos- 
sible "rare" intrinsically red objects (like EROs, ULIRGs, 
etc), probably reddened by dust. 

The preliminary radio/optical analysis described 
above will be further developed in a future paper 
(Mignano et al. in prep.), where the multi-color informa- 
tion will be used to determine spectral types and (photo- 
metric) redshifts for the identified radio sources. We notice 



that, to fully exploit the capabilities of the optical data 
described above, the entire DEEPl 2° x 0.5° region has 
been imaged also at 5 GHz, agaiii using the ATCA. The 
5 GHz data ( Prandoni et al.lEo06^ give the possibility of 
measuring the radio spectral index (between 1.4 GHz and 
5 GHz) of the radio sources. This additional information 
may help constraining the origin (star formation or nu- 
clear activity) of the radio emission in mJy and sub-mJy 
radio sources and in understanding whether it is linked to 
the optical light. 

6. Summary 

This paper presents the survey products prepared by the 
EIS team for the optical part of the Deep Public Survey 
(DPS) conducted over 4 years by the team. The survey was 
designed to cover 3 independent strips of the sky with an 
area of 1 square degree each in five passbands. The paper 
describes the observations and presents a comprehensive 
discussion of the set of products prepared and validated 
by the EIS Data Reduction System. These products are 
publicly available including fully calibrated reduced im- 
ages taken on a nightly basis, final stacked images and 
extracted source catalogs. It should be noted that the 
present optical data are compleraented bv observations in 
infrared reported bv lOlsen et alJ 1 20061) . 
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Fig. 1. Color composite BVR-miage of the DEEP lb field with north up and east to the left. The image covers the 
entire WFI field of 34' x 33'. It also demonstrates the accuracy of the astrometric calibration independently achieved 
in each passband. 
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Fig. 4. Color-Color Diagram. In the 
figure is plotted the {R—I)x (B — R) 
colors for the whole optical popula- 
tion (dots) and for the optical coun- 
terparts of ATESP radio sources 
(filled circles). Dot, dashed, long- 
dashed, dot-dashed and solid lines 
represent the evolutionary tracks 
of bursts (single burst of star for- 
mation followed by passive evolu- 
tion), ellipticals, Sb and Sc spi- 
rals, and starburst galaxies, re- 
spectively. The evolutionary tracks 
were computed at intervals of 0.2 
in redsh ift using the GISSEL li - 
braries l|Bruzual fc CharlotI [l99l. 
The model tracks span the redshift 
range 0.0 < z < 3.0. 
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Fig. A. 2. Same as in Fig. lA.ll for region Deep2. 
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Fig. A. 3. Same as in Fig. lA.ll for region Deep3. 
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Fig. B.2. Same as Fig-EHlbut for the DEEP2 region. 



20 



E 

d 

Cl 



A. Mignano et al.: ESO Imaging survey: Optical Deep Public Survey 
10' 

10^ 

to= 

TO* 

to' 

'0^ 
^0^ 



^0' 
10' 

50' 
10' 



/. 








H ..] 1 1 1 1 1 1 1 1 1 1 1 1 

/ 

■ 


B#a42, b 


/ -1 


/ . 

■ ■■■ 1 1 1 1 1 1 1 1 ■ 1 1 1 1 


— M 1 — . 1 1 1 1 1 

/. 


1 1 1 1 1 1 1 ■ — * — 1 — ' — 

v#a4J, L 

/ ■ 


V#a43. d 

/ . 




■ ■ ■ ■ 1 ■ ■ ■ ■ t ■ ■ ■ ■ 1 ■ ■ 

RjjfS44, B 

• 

J" * 
• 

1 1 


1 ■ 1 ■ 1 ■ 

^^84fl, c 






• 





10 15 2a 25 



IS 20 35 15 20 25 



Fig. B.3. Same as Fig-EHlbut for the DEEPS region. 
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Fig. C .l. Color-color plot for stars (red points) selected in the field DEEPlb compared the model of iGirardi et alJ 
l)2C)05|) (black points). 
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Fig. C.2. Same as Fig.EIlbut for field DEEP2b. 
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Fig. C.3. Same as Fig.EHbut for field DEEP3b. 
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Fig. C.4. Same as Fig.EIlbut for field DEEP3c. 



